Tii-s. CAS D}?FU SiO>; ElECTRODI- AND CA'lALVST FOR i/ LK OKOCHfiVICAl. OXYGKN REDUCTION 



IN Tim CLAIMS 
Please anievid the claims as follows; 
1 . ((;;urrenuy ajncndcd) A c^!ia!yst for u^c in the clectroclieTuicai reduciioii oi'oxvgaj 
comprising; 



X ^v*M<j-5so oiV_i: PO»o i]o_.U md ^^e^c n J are B .-ojroriwoL ( f t.x^n mcu:. . ; . h . 



5 (CuiTcniiy amended) The catalyst of claim I having the fomiula A{.,AV(Bj,j.BV);A=.^ 
xshere x. > ajid / <ire mole fractioris fmd 2: ffis]] iu^s a range of about 1 0 to about 1 .05. 



* ({ ^,;;v,\> viAL.Iwd; 1 he CiJtaiysi ofviaiu^ \\2\\] \vhc:cii! A u n lAai ^u-kcted fntui the 
group consisting on. a, Pr and NMTT^-^ns-<)?Hftej=e~Hie4ai-s--sek6^4ktm^ 

5. (Currcnih,- anu-ndc-d) Fbc catalyst ofclain^ [[4]]! wherein x has a value in the raiige of 
about 0.t)1 TO about 0.9; ^[Y]|y l^as a value in the range of algous 0,0 to about 0.90; and[[,|| 5 iuia 
a value in the njnge of about -0,30 to about 0,30, 



,( !r j/r^o,:) i ;x catc.> st clasm 1 whcioln the caiions at the bt^ia dsic Li\ l ^xaiWoi c:y5fal 
iorio ladnis ihan the ca'toii.' t;v' alpha s«;o. 

7. '"i';n.^! ■ 1 he Ci-'alN^t <y. claim 4 uhi^tein rhe carion^, .it the beut .sju .lavc l .^'j.dlr oi >sj 
ionic radius than the cations at the alpha site. 

8. i(;ngUKu) The cataljst i-j daini ! ha\is-g a cujppo^ition -jdto.i [■> .;-:r;.i i 

v^'-i^-n-- ^ ic >M o< ciauu b crcm x hus a value Ji> ;he iTige aboui 0.01 to about 
0 90, \ has u valise ;n the rars^e ufabo^jt 0 0 to about 0 90; and. 

1 ^ > < I, ^ Ol\^.M/ i i) U'. <}bout 1 i)> 



^ M . catalvM of claim 10 wherciu .\ has a value in i.he range ofaboiu O.OI to about 
U ) X ha'^ i \ ah c ki the range of about 0.0 to about 0.9; 6 has a vahae in the range of about -0.3 

to - t b V 

^ f >n iPoI ! . h. eaMyst of claiffi 11 wtein 2 has a raage of about 0.^5 to aboat 1 .OS; 



13, Cancell^4 



i I IK \„X ( K(t ^ _J: !i 

I Oi ^1 ) hww ta]\s chirlO '^^ u ni ^ . i . ab mi U io > 

15. (CMliJiai) the; c£d&ly«;t of claim W whereb z bas a raags of abowi 1 .0 to about 1 ,02. 

•j 6. (Onginal.,) Ihc caiui) sf. oi\-hji;n b) wlxcxam ,< has o \.'.Ju.- iii ihc luxi^i^ of aboui 0.2 to about 

17. (Origiuui) i:hc calalvst oi tiaun 10 svhcrdn y ha^ a value in Uie raxigc oi .uuna 0.0 aboin 
0,30. 



eiecirode reaciion layer, the ncihod vOB^-'s-! li U c -tep^ x l 

pn jxjr.ri; :.in aqucoi wUtj ' cO. -c 'V na^'sa'-w ; ^ Vnu ""t^ nv]\ t no 
unci •; b) carbon; 

beating the aqueous solution i.n a n.on-oxMian| atetiosphcre tt> a gel and {brther heaBng 
gel to form a char; and, 
cakining the ehaj:; 

19, (Withdnixvn"* The moihod of claim 1 ^ including the step oi'nnxmg a quantity of the 
desired o-<idc t-auilyAi vsiftt uj^; earbon bcL-iC addiU^itl'ic carboa lo tlic aqueous s^-lution, the 
:imount ofrremixed raoial oxtde h chosen in ccnjunciion v^vixh ihc amount c-f metai .s,aU:i lo 
proNtJf,' the aoi'ircd .r.o'^r rvUio afiw ojdeining. 



V- • \« >nb« '0^ {Met- t(»0:a.S*^CHi.-041 W> 

T^t: C'AS Lim;?;jONr!j^^ 

I :\'..\\ f 1 \- -iiotl^.-J . f cL.ir" 18 \^'icsv5: v car'^'." : - i ^ the forn^ o"' .ino T\o'*iolc 

" , "K\\rv\:a Tho n^or-iosl 1 8 wlK'svn -Aw cat m lu.s 'bo f<*r^.-?^i>;3 A j - '\\0l: 
d> ^ J c '^5^' TiKtal is stikctoc irorx Iac j^roup loUs^^LsJ'..^; csov"/ud > ot" Ld. Pi aud N J, .'\" one 
ur more mctuls selected trum the group conjsisting essentially oi K, Rb. Cs, Ca, Sr, and Ba, B i^; a 
nutul .sek\ led from the group consisiini. essentially of Mn. and Co: H' is one 'W mar^; r.ictals 
sekvtcd from ihc group corus-istrng t'S&eTUi:.U> of and Ni. 

(.aibo bts.k.-i s ! <■ B! ^pvcitiv s jr ^Cvi < is. ^ oi \ Co ( ji ^ 

■^4 . K \ ■>) ^1 o 1 \\ le en ha^ ^ x Jov n h n^e o s i ') 'i 

i( ^-^^ ^o^^O his %v lie 1 hc\ ue ol: a^ovt 0 f' V i*^.9i> aid 
6 Hs i \ Ji e f c "a o* lout M * ui 0 

di w U T t ' M ' > r H ■> V \ ^ < a 1 n i ^ o- 

2v ^ n Si * I tx ^t m k e x { a v. ' ^-^w,^. < ^ a v 

KU X } js t . 1 V ' au Olocbo.u ,aix.. 



Tj'j^^.QM'g^Hji^i?? ">^» ^-■^ i'^^ - ST lVi.lVCrROCj^i- ?v1iC;U. ox YG?-N K T^DUgim ■, 

27. { V-r^ndravv n) The nictlwd of clmm 23 whereitvx has a value in the raage of about 0.2 w 
about OJO, 

28- ! \v;tlv:h-i\v^ n) I'he meihiKi ofclain^ 23 wherein y has a value in the nvage of about O.i) lo 
about 030. 

>0 o\ ^v<' I U a of Join .cMx.sso'c.OL 3>^M^0^<HO 

consisting essentially of acetylene black, fu^-nacc black, channel black, and thermal black. 

30. (WhbdraNvn) 1' he mclhud iU' cluin ■ 1 9, Nvlicrein the carbon is scLCCSrd jroa- she group 
consisting essentially of acetylene black, furnace black, cbanxicl blsck, and theniiai black. 

3 1 , i/s^ iihdravvn) The nicihod oi'ckuai 2L wh-cscin the carbon is selected iro-n ±o grOvip 
consisting essentialiy of acetylene black, fismace black, chi^nnel black, and thermal black, 

32. 1 Wi-hdrawn) A gas dilTusion eiccLrode for electrochemical rcdL!^;tior5 ^.^f oxygen 
comprisir^g; 

L% ieasi one rcatcVion la>-er having disperseil tberein a perovskite-t>pe catalyst having 
aipfiv* as id btjta afui having a ^ifeatcr molar rat^.o ot ccii{inj> at iba beta -^jte, 

33. (Withdrawn) Ilio gaii diiibsion electrode of cl&mi 32 \shorein the catalyst having ihc 
tbrnvala A^;,-A\iBi..jB\..),:t) --tc. where x, y and z ax-e mole fractions and e la greater thaii 1 .0. 



KO to aboiii 1.05. 



^ ^ 5 ^ t 1 ft i K 1. cu iktt \ 1 ^ udi inn 

M > w 0 i aicNc \ son^o JKKnK^a'<^^v cic i on i^jxvn 
s s Ls^^. uil \ oi < R - f ^ L ? Si ai»d )k B a jpetal sai^ttec trorj t it ^ oup 

vherein x has a value in the range, 
-0 to about () JD; and, g has a 

felaek, chasind black, aM themta] bkck, 

( Wlthdra-'A'i)) The gas diffusion ejeclrode of claim 33 wherein the cations at the beta site 
have a snia) ier crystal ionic radius than the cations at the alpha site. 

( SS u «ur.n^ i = l Uifl j-,u^ o c.iu l\ o{ udur ^ ^ .s le c ^ i\c c.,vU' at t c h ta mV 
have a snialler crystal ionic radius than ihe cations at the a.!pha site. 



k i. V 0' no' * 0 to about 0 



4 rbdjaxsr"* Ihv. ^ia- J ilu n n o.caiodc oi cUuv> ^2 •< bo*-^ <iT>oJ.. r oi the pt o^skste- 

ave bonded by a hydrophobic binder polymer sekcted from ihe groap ccsasisting essenualfy of 
PTFE, FEP, PFA, ETFE, and PCT'FE. 

L" (W nhdu^v' "i; 'bv-" ^'.o dr?A. -r t'LV:ouc v^hcio a pc"icn -vmu ^! 

a ikai me eiectr oi vie , 
coraDnsiiig; 

s ixTdfct oro 1 V* *tbi 1 I \ e I *x 1% ii J jv t n 4 I c (n ^ pt. cctt ijx>i nd ! a^ n^^ v 
CO npos no -i ^^■'^^<,^^,ptt j tn^ font tia 
{ vM .V C . 



o. d>o tn \ oAi no > K}s< sa TUnciaui?L( i 0 0 io ihKK'i<:} Mvs i Jicr 



~~ '•-I' H...:.. '"^ . t ^ . ( . J «5^I * \ /Ws ^uP I .cTR'^CU V X 0\^C \ JCH o^ 

^7 ( \\"\ h.^n.m r ) T: c ga^ { fu^fo^ o'cc{i ode ofc 5/ n 16 w hojc li . h. s ,n < ogc . . . 
0.95 \.o isbout 1.03. 

48 . rWithdravv'ji) 1 n^.' -as diitusion sltfctrode of claim 45 \vberein z is greater than 1.0. 

49. (\\'lt|-!dn-!\%n . 'tie gas diffi!.SK>n electrode ofchnm 4^ \s herein x has a \ alue in tiic range 
oi about 0 i lo :u\'M 0.60; > bus a \akie in the rarjgc oi'about 0.0 to aboui u.40; and, 

5 \\.s a in iih.- r.in^c of Jiboia -0.3 lo aK>ut 0 30 asid hm a vi:lue fr^Tr) aboui 0 9"^ io fsix>iU 
1.05. 

30. (WitMmva) -The gas cfiffusian electrode of claim 46 wherein z has a range of abom 1 .0 
to about 1,02. 

.5 1 (WhhdrfiwTs) Tne gds dillusion eloe trode of claini 46 xvl .ercin x has a x\){ue in the runsic 
of about 0.2 to about -0.50. 

52. (Withdrax\"ti) The gas dimiision electrode of claim 46 wherein y has a value in the raiige 
of aboyt O.G to about 0.30. 



I H g.^s .^fl^s^or elee^roae . } cUiri '*5 vvlie.en ine cMdl^ and die 
^OiOvVai! me<..c f.; \{ne wiOi. jjot < i> oup cc s s*ug 



—kiL^^i'L' Ji.v.l.yi..v.i K'" > vs > .w." Y^t io\ra c iRv\f { \{C \ ». >Yor\ \? x ruoN 

<^ ^ ' K>! black ard i kui KauA 

55. (V. itbdiJA^n) i he -as aiffusjon oiccirodc orch-irn 4U v>hcrciu ihc o.'u'^hsi and the 
carbon m-€ bonded by a hydrophobic binder polymer selected from the group consisting 
esseniially of PTFE, FEF, PFA, ETFE, axid PCTFE. 

type oxide was sysiihcsized tVosn a solution contaiiursg metal salts. 

5 7 . i Wiihdra\w.) 'Hit gas diffusion eleclrode of claim 45 where a portion of the perovskite - 
type oxide was thermaJIy heated in the presence of a non-oxidizing atmosphere. 

58. (Wiihdram'n) "rhe gas ditTusion electrode of claim 45 including an interlace to an 
alkaline electrolyte. 

59. (Withdrawn) The gas dllmsion electrode of claim 44 including mi interfece to an 
alkaline electrolyte, 

60. (Witlidr&vvn) The gas d,iffusion eiectrode of claiiri 47 Including an iniei-face to ai) 
al kallne electrolyte. 

61. ( Withdiawn) The jas diffesion electFode of claim # incMkg m M^osm m alkaline 
e!ecirolyte> 



^,o\^.\!^i-".j\E:;^i\^!j'5>u. w rC'V'A y^. iu ;;: r(\'i<r<'}-iMu;A : aa^o \ i;- rjc 

bZ. (New) The caialy«t ol\;laim L lurdier comprising a greater molar ratio oi'cations ^v. the 
beta site thaji the alpha siie: 

63. (Xew) I he catal> si of claim L vv herein A aiiJ .V comprise the same meiai . 

64. (Now) 1 lie ca(al\ st of claim 1 , wherein B and B' comprise the sanie metal 

•x-:^. ^ '^e^v) i he catajyst of ciaiin L wherein A' is oae or more mciais selected froin ihc group 
consisting essentiaiiy of K, ilb, Cs, Ca, Sr, and Ba. 

6f\ i Nc\%) 1 he c;aalv.si ^>f ci;«ni 1, wherein B is a metai seiected jri,;;ri liio gi\iup consisting 
essentially of Mn and Co, 

^ ^ ^ ' S. V. 5 ) WW c n ? S f V >. 1 llv. i h ^ ViCv, c K\ -i ^ fM ^ 

{ ^ St ng c^-er^uillx oi ^ >^ ant \} 

i:8 A^.atah&Moru'vcmthcck.'-iodKiivalfeJiicion )}o^ i 

V o.'^k tvpocoi xnid i Ml J \ jhuikt' s ^hv .j{ ^< s it ii^ ' ^ ic ! 

a smalier ci-YStal ionic raditis #san ejqlicps at the. alpha site. 

6^ i \c\\) \ bo caiaUs* (\ a \in 6S, lurihi.- Kiir^m^j_ a ptc ' -uu'.- njtto xr\^.t'on? .u 'Jx 
beta si{c than dt Ihc alpha ;suc. 

J ^ No\'. ' ,\ v.^; . \ ^ K\ sc \-i ! a s.>iooL;<>cben;ic.K reduction n oxygen cfnupHsing Nd, Ca, 
Mn, rc. iatd 0. J . a\-aL: d perov^kiie-tvpe striKture 



f';h!!ii 0;i!ij: jvli-ch n 7.00^1 

— 1. S ^ v>? N '^t PI 0 



""'^ (\c % i iv o< St ojl V 1 m herein Ik c M ccnpiiNC bet" 5 ^ U ^snd <.bnut 
20 percent by moie ot Mn- 

IS pcrcem dv moie oI Fe. 

■^"^ > 1 :-,o c'i\:Iyst of claim 70, wherein the oataiysl comprises betv^'een about 57 and uhmt 

o2 percent by niDls cA O. 

/O (Nwvst 'wVhsttu !it .n fie elect Ovntmic< reduce >no o\}gt'i v,<)h.insBm 
'^--'wt i i ! b p b\ \o\ I \i 

bv . < la 1 ^ utaDou ^ v>ss. Tiok <.> id 
bc*wecr about 2 ^-rd aboi t 20 pc cent rrole ot \li 
V ween ubu it 0 ai^a aboat 1 8 fv; t^vnt bv nob oi ' e a d 

sai va,. I ^t .haviag a perovakite-iypc stfueiuru. 



